PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Department  of  the 
Army,  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314. 

The  purpose  of  a Phase  I investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  visual 
observations  and  review  of  available  data.  Detailed  investigation  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
material  testing,  and  detailed  computational  evaluations  are  beyond  the 
scope  of  a Phase  I investigation;  however,  the  inspection  is  intended 
to  identify  any  need  for  such  studies  which  should  be  performed  by  the 
owner . 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  of  the  dam, 
removes  the  normal  load  on  the  structure  and  may  obscure  certain  condi- 
tions which  might  otherwise  be  detectable  if  inspected  under  the  normal 
operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  the  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  factors  which 
are  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  frequent  inspec- 
tions can  unsafe  conditions  be  detected  and  only  through  continued  care 
and  maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff),  or 
fractions  thereof.  The  spillway  design  flood  provides  a measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining  the  need 
for  more  detailed  hydrologic  and  hydraulic  studies,  considering  the 
size  of  the  dam,  its  general  condition  and  the  downstream  damage 
potential. 

The  assessment  of  the  conditions  and  recommendations  was  made  by  the 
consulting  engineer  in  accordance  with  generally  and  currently  accepted 
engineering  principles  and  practices. 
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National  Dan  Inspection  Program*  PA-647 
Dan  (NDI  ID  Mumbar  PA -821,  DER  ID  Number 
63-76),  Ohio  River  Basin,  Robinson  Pork, 
Washington  County,  Pennsylvania,  Phase 
I Inspection  Report, 


PHASE  I REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


NAME  OF  DAM:  PA-647 
STATE  LOCATEE| : Pennsylvania 
COUNTY  LOCATED:  Washington 

STREAM:  Robinson  Fork,  a tributary  of  Wheeling  Creek 
DATE  OF  INSPECTION:  December  8 and  21,  1978 


ASSESSMENT:  Based  on  the  evaluation  of  the  conditions  as  they  existed 
on  the  dates  of  inspection  and  as  revealed  by  visual  observations, 
the  condition  of  PA-647  dam  is  considered  to  be  good,  -n 


A vet  area  was  observed  on  the  downstream  slope  below  the  berm 
elevation  near  4he  left  abutment.  This  area  should  be  periodically 
observed  and  remedial  work  performed  if  conditions  change. 


The  spillway  capacity  is  classified  to  be  adequate  according  to  the 
recommended  criteria. 


It  is  recommended  that  a formal  warning  system  be  developed  to  alert 
the  downstream  residents  in  the  event  of  emergencies. 


It  is  recommended  that  the  following  action  be  implemented  on  a 
continuing  basis: 


The  wet  area  located  on  the  downstream  slope 
should  be  periodically  observed.  Necessary 
remedial  work  should  be  performed  if  the 
extent  of  the  wet  area  increases  or  sloughing 
and  seepage  develops. 


Around-the-clock  surveillance  should  be 
provided  during  unusually  heavy  runoff  and 
a formal  warning  system  should  be  developed 
to  alert  downstream  residents  in  the  event 
of  emergencies. 
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The  dam  and  appurtenant  structures  should  be 
Inspected  regularly  and  necessary  maintenance 
performed. 
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PHASE  I REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 
PA-647  DAM 
NDI  I.D.  NO.  PA-821 
DER  I.D.  NO.  63-76 


SECTION  1 

PROJECT  INFORMATION 


1.1  General 

a.  Authority.  The  inspection  was  performed  pursuant  to  the 
authority  granted  by  The  National  Dam  Inspection  Act,  Public  Law 
92-367,  to  the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  conduct  inspections  of  dams  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  this  inspection  is  to  determine  if 
the  dam  constitutes  a hazard  to  human  life  or  property. 

1. 2 Description  of  Project 

a.  Dam  and  Appurtenances.  The  PA-647  dam  is  one  of  the  seven 
flood  control  structures  in  the  Wheeling  Creek  watershed.  The  dam 
consists  of  an  earth  embankment  approximately  500  feet  long  with  a 
maximum  height  of  95  feet  from  the  downstream  toe  and  a crest  width  of 

15  feet.  The  flood  discharge  facilities  for  the  dam  consist  of  a £ 'f\rr  ^ 
drop  inlet  type  primary  spillway  located  near  the  left  abutment  P.  u U 

(looking  downstream)  and  an  emergency  spillway  on  the  right  abutment.  - - 
The  primary  spillway  is  a drop  inlet  structure  consisting  of  a single 
stage  reinforced  concrete  riser,  a 48-inch-diameter  reinforced  concrete 
conduit,  and  a reinforced  concrete  impact  basin  at  the  downstream  end. 

The  emergency  spillway  is  a trapezoidal  earth  channel  excavated  into 
the  right  abutment.  An  18-inch  reinforced  concrete  wall  extending 
10  feet  into  the  rock  constitutes  the  overflow  control  section  of  the 
emergency  spillway.  The  reservoir  drain  facilities  for  the  dam  consist 
of  a reinforced  concrete  intake  structure  located  near  the  upstream  toe 
of  the  embankment  and  a 30- inch-diameter  reinforced  concrete  conduit 
discharging  into  the  drop  inlet  structure.  Flow  through  the  reservoir 
outlet  pipe  is  controlled  by  a manually  operated  sluice  gate  located  in 
the  drop  inlet  structure.  The  reservoir  outlet  system  constitutes  the 
emergency  drawdown  facility  for  the  dam. 

b.  Location.  The  dam  is  located  on  Robinson  Fork,  a tributary  of 
Wheeling  Creek,  about  one  mile  east  of  Majorsville,  West  Virginia,  in 
West  Findley  Township,  Washington  County,  Pennsylvania  (Plate  1). 

Downstream  from  the  dam,  Robinson  Fork  flows  approximately  2000  feet 
southwest  and  joins  Wheeling  Creek.  An  industrial  warehouse  located 
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at  the  confluence  of  Robinson  Fork  and  Wheeling  Creek  is  the  only 
structure  located  in  the  Robinson  Fork  valley.  Below  the  confluence. 
Wheeling  Creek  flows  through  a narrow  valley.  The  community  of 
Alley  Grove,  which  consists  of  approximately  20  homes,  is  located 
approximately  one  mile  downstream  from  the  dam.  A major  natural  gas 
pump  station  is  also  located  within  this  reach.  It  is  estimated  that 
the  failure  of  the  dam  would  cause  large  loss  of  life  and  property 
damage  in  Alley  Grove  and  further  downstream. 

c.  Size  Classification.  Intermediate  (based  on  95-foot  height 
and  6500  acre-feet  maximum  storage  capacity) . 

d.  Hazard  Classification.  High  (based  on  downstream  conditions). 

e.  Ownership.  Wheeling  Creek  Watershed  Commission  (address: 

Mr.  James  D.  Ealy,  Manager,  Wheeling  Creek  Watershed  Commission, 

Room  513,  County  Office  Building,  Waynesburg,  Pennsylvania  15370). 

f.  Purpose  of  Dam.  Flood  control. 

g.  Design  and  Construction  History.  The  dam  was  designed  by  the 
U.S.  Department  of  Agriculture,  Soil  Conservation  Service,  during  1972 
and  1973.  The  dam  was  constructed  by  Monroeville  Construction  Company 
of  Monroeville,  Pennsylvania,  with  completion  on  July  7,  1977. 

h.  Normal  Operating  Procedure.  The  reservoir  is  normally 
maintained  at  Elevation  876,  the  elevation  of  uncontrolled  primary 
spillway  crest.  The  crest  of  the  emergency  spillway  is  at  Elevation 
920.  Inflow  occurring  when  the  lake  level  is  above  the  primary  spillway 
crest  level  but  below  the  emergency  spillway  is  discharged  through  the 
uncontrolled  primary  spillway. 

1.3  Pertinent  Data 


a.  Drainage  Area  - 22.4  square  miles 

b.  Discharge  at  Dam  Site  (cfs) 

Maximum  known  flood  at  dam  site  - Unknown 
Outlet  conduit  at  maximum  pool  - 419  (pool  at  El.  920) 
Gated  spillway  capacity  at  maximum  pool  - N/A 
Ungated  spillway  capacity  at  maximum  pool  - 50,400 
Total  spillway  capacity  at  maximum  pool  - 50,400 


c.  Elevation  (USGS  Datum)  (feet) 

Top  of  dam  - 937.6 
Maximum  pool  - 937.6 
Normal  pool  - 876 

Upstream  invert  outlet  works  - 845.75 
Downstream  invert  outlet  works  - 842.68 
Streambed  at  center  line  of  dam  - 842+ 

Maximum  tailwater  - Unknown 

d.  Reservoir  Length  (feet) 

Normal  pool  level  - 5200 

Maximum  pool  level  - 10,000  (estimated) 

e.  Storage  (acre-feet) 

Normal  pool  level  - 279 
Maximum  pool  level  - 6500 

f . Reservoir  Surface  (acres) 

Normal  pool  - 33 
Maximum  pool  - 180 

g.  Dam 

Type  - Earth 
Length  - 500  feet 
Height  - 95  feet 
Top  width  - 15  feet 

Side  slopes  - Downstream:  3H:1V;  Upstream:  3H:1V 

Zoning  - Yes 

Impervious  core  - Yes 

Cutoff  - Yes 

Grout  curtain  - No 


h.  Regulating  Outlet 

Type  - 30-inch-diameter  reinforced  concrete  conduit 
Length  - 50+  feet 

Closure  - Sluice  gate  at  drop  inlet  structure 
Access  - Drop  inlet  structure 
Regulating  facilities  - Sluice  gate 
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Spillway 


Primary 

Emergency 

Type  - 

Drop  inlet 

Trapezoidal  earth 
channel 

Length  - 

N/A 

200  feet 

Crest  elevation  - 

876 

920 

Gates  - 

None 

None 

Upstream  channel  - 

Lake 

Trapezoidal  earth 
channel 

Downstream  channel 

- 48-inch 
outlet 
conduit 

Trapezoidal  earth 
channel 

SECTION  2 
DESIGN  DATA 


2 . 1 Design 

a.  Data  Available.  The  available  information  was  provided  by  the 
Soil  Conservation  Service  (SCS)  and  the  Pennsylvania  Department  of 
Environmental  Resources  (PennDER) . 

(1)  HydroloRy  and  Hydraulics.  The  available  information  consists 
of  principal,  freeboard,  and  emergency  spillway  inflow  hydrographs  and 
associated  flood  routings. 

(2)  Embankment.  The  available  information  consists  of  design 
drawings,  geology  and  soil  reports,  laboratory  soil  test  results,  and 
the  results  of  slope  stability  and  seepage  analyses. 

(3)  Appurtenant  Structures.  Available  information  includes 
design  drawings  and  design  calculations. 

b.  Design  Features 

(1)  Embankment 


a.  As  designed,  the  dam  is  a zoned  embankment 
consisting  of  a central  impervious  core  and 
upstream  and  downstream  shell  sections  (Plates 
2 and  3) . The  core  section  extends  to  top  of 
foundation  rock  through  a cutoff  trench  exca- 
vated at  the  center  of  the  embankment  (Plate  4) . 
The  internal  drainage  system  for  the  embankment 
consists  of  a 3-foot-thick  filter  blanket 
located  under  the  downstream  toe  (Plate  5) . 

The  blanket  starts  at  a point  200  feet  down- 
stream from  the  axis  of  the  dam  and  terminates 
near  the  downstream  toe  of  the  embankment.  The 
width  of  the  blanket  varies  from  50  to  75  feet. 
The  blanket  also  extends  up  the  abutments  to 
a level  approximately  60  feet  below  the  dam 
crest  elevation. 

The  embankment  materials  were  classified  as 
residual  silty  clays  with  liquid  limits  ranging 
from  36  to  4A  percent  and  plasticity  indices 
from  12  to  18  percent  for  the  impervious  core 
(Zone  I),  compacted  weathered  shale  for  the 
upstream  shell  (Zone  II),  and  sandstone  and 
limestone  for  downstream  shell  (Zone  III). 


The  dam  was  designed  to  have  3 to  1 (horizontal 
to  vertical  slopes  on  both  the  downstream  and 
upstream  faces.  On  the  downstream  slope,  a 
10- foot-wide  bench  is  located  at  Elevation  895. 
A 14-foot-wide  bench  on  the  upstream  slope  is 
located  at  Elevation  876  (normal  pool  level). 


c.  The  subsurface  investigation  conducted  for  the 
dam  consists  of  numerous  borings  and  test  pits. 

The  locations  of  these  borings  are  shown  in 
Plate  6.  Selected  boring  logs  are  illustrated 
in  plates  7 and  8.  The  typical  subsurface 
profile  (Plate  4)  consists  of  three  to  five 
feet  of  medium  to  stiff  sandy  clayey  silts  on 
the  valley  sides  and  about  12  feet  of  loose  to 
dense  sand  and  gravel  and  clayey  sands  at  the 
valley  floor.  The  rock  beneath  the  site 
includes  alternating  layers  of  limestone, 
calcareous  shale,  carbonaceous  shale,  coal,  and 
calcareous  sandstone.  The  Waynesburg  coal  seam 
was  encountered  80  to  90  feet  below  the  dam 
crest  level.  The  rocks  at  the  dam  site  were 
described  as  having  horizontal  bedding  planes 
with  distinct  joint  patterns.  The  weathering 
was  assessed  to  be  more  pronounced  on  the 
abutments,  extending  to  a depth  of  20  feet, 
while  the  weathering  in  the  valley  bottom  was 
estimated  to  be  less  than  20  feet.  Both  the 
weathered  and  unweathered  rock  in  the  valley 
bottom  was  found  to  be  relatively  permeable. 

Results  of  field  tests  indicate  that  the 
permeability  of  the  foundation  rock  ranged 
between  19  feet  per  day  \7  x 10“-*  cm/sec)  to 
more  than  50  feet  per  day  (2  x 10“  3 cm/sec). 

These  high  permeabilities  occurred  in  the 
Uniontown  Limestone,  which  was  encountered 
at  about  30  to  35  feet  below  the  average  ground 
surface. 

(2)  Appurtenant  Structures.  The  appurtenant  structures  of  the 
dam  include  drop  inlets,  primary  spillway,  and  an  emergency  spillway. 
The  primary  spillway  consists  of  a single-stage  reinforced  concrete 
riser,  a 48-inch-diameter  reinforced  concrete  conduit  through  the 
embankment,  terminating  at  a reinforced  concrete  impact  basin  at  the 
downstream  toe  of  the  dam  (Plates  9,  10  and  11).  A 30-inch-diameter 
reinforced  concrete  pipe  which  receives  flow  from  an  intake  structure 
located  at  the  upstream  toe  of  the  dam  and  which  discharges  into  the 
primary  spillway  drop  inlet  structure  constitutes  the  reservoir  drain 
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faciliCies  for  the  dam.  Both  the  reservoir  drain  and  primary  spillway 
pipes  are  supported  on  continuous  reinforced  concrete  cradle  equipped 
with  reinforced  concrete  cutoff  collars  (Plate  12). 

The  emergency  spillway  is  a trapezoidal  earth  channel  excavated  into 
the  right  abutment.  The  bottom  width  of  the  trapezoidal  channel  is 
200  feet  with  side  slopes  3:1  on  the  embankment  side  and  2:1  on  the 
abutment  side.  The  control  section  of  the  spillway  is  at  Elevation  920 
and  consists  of  an  18-inch-thick  concrete  wall  extending  10  feet  into 
the  rock  (Plates  13  and  14) . 

c . Design  Data 

(1)  Hydrology  and  Hydraulics.  Available  information  indicates 
that  the  emergency  spillway  was  designed  to  pass  a hydrograph  with  a 
peak  of  52,680  cfs,  corresponding  to  24.38  inches  of  precipitation  in 
6 hours,  without  overtopping  the  embankment.  This  hydrograph  was 
routed  through  the  reservoir  starting  at  normal  pool  elevation 
(Elevation  876),  which  produced  a maximum  pool  level  at  Elevation  937.6 
with  a peak  emergency  spillway  outflow  of  50,936  cfs.  The  top  of  the 
dam  was  established  at  Elevation  937.6. 

(2)  Embankment.  Laboratory  tests  for  the  embankment  design 
consisted  of  classification,  compaction,  consolidation,  permeability, 
and  shear  strength  tests.  Consolidation  tests  performed  on  samples 
compacted  to  100  percent  of  Standard  Proctor  maximum  dry  density  showed 
a consolidation  potential  of  2.3  percent  of  embankment  height,  a 
total  settlement  of  2 feet.  The  dam  crest  was  cambered  by  2 feet  to 
compensate  for  the  expected  settlement.  The  permeability  of  the  core 
material  was  estimated  to  be  0.008  foot  per  day  (10~6  cm/sec).  Shear 
strength  parameters  of  the  core  material  were  obtained  from  consoli- 
dated-undrained  triaxial  shear  tests  with  pore  pressure  measurements. 
Tests  were  conducted  on  samples  compacted  to  100  percent  Standard 
Proctor  maximum  dry  density.  The  effective  strength  parameters  for 
six  potential  core  materials  ranged  from  an  effective  internal 
friction  angle  of  23.5  to  31  degrees  and  effective  cohesion  of  250  to 
700  psf.  It  is  reported  that  a slope  stability  analysis  was  conducted 
utilizing  modified  Swedish  circle  and  sliding  block  procedures.  The 
stability  of  the  downstream  slope  under  steady-state  seepage  and 
stability  of  the  upstream  slope  under  rapid  drawdown  conditions  were 
considered.  For  steady  seepage,  pool  level  was  taken  at  Elevation  920, 
the  emergency  spillway  crest  level.  Results  of  the  sliding  block 
stability  analyses  were  available  for  review.  The  minimum  computed 
factor  of  safety  was  2.1  for  the  downstream  slope  under  steady-state 
seepage  conditions  and  1.4  for  the  upstream  slope  under  rapid  drawdown 
conditions. 
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(3)  Appurtenant  Structures.  Available  information  indicates 
that  the  appurtenant  structures  were  standard  SCS  designs. 

2.2  Construction.  As-built  drawings  and  construction  progress  reports 
prepared  by  PennDER  were  available  for  review.  To  the  extent  that  can 
be  determined,  the  construction  of  the  dam  was  in  conformance  with  the 
SCS  specifications.  The  dam  was  constructed  under  the  supervision  of 
an  SCS  field  representative.  It  is  reported  that  the  earthwork  was 
monitored  by  field  density  tests.  However,  the  results  were  not 
available  for  review. 

One  significant  construction  change  was  noted.  During  the  excavation 
of  the  cutoff  trench,  a limestone  layer  was  encountered  with  solution 
channels.  To  prevent  seepage  through  this  layer,  the  cutoff  trench 
was  widened  and  Zone  I was  carried  down  on  a slope  0.5  horizontal  to 
1 vertical  past  the  limestone  layer. 

No  post-construction  changes  were  reported. 

2.3  Operation.  No  records  of  operation  are  kept. 

2.4  Other  Investigations.  None  reported. 

2.5  Evaluation 


a.  Availability.  Available  information  was  obtained  from  SCS  and 
PennDER. 


b.  Adequacy 

(1)  Hydrology  and  Hydraulics.  The  available  information  is 
considered  to  be  adequate  to  assess  the  conformity  of  the  design  to  the 
current  spillway  design  criteria. 

(2)  Embankment.  Review  of  the  geotechnical  aspects  of  the  design 
Indicates  that  the  design  generally  followed  currently  accepted 
practice  for  subsurface  investigation,  laboratory  testing,  and  stability 
analyses. 

(3)  Appurtenant  Structures.  Review  of  the  design  drawings 
indicates  that  the  appurtenant  structures  were  designed  and  constructed 
in  conformance  with  currently  accepted  engineering  practices. 


SECTION  3 
VISUAL  INSPECTION 


3.1  Findings 

a.  General . The  on-site  inspection  of  PA-647  dam  consisted  of: 

1.  Visual  inspection  of  the  embankment,  abutments, 
and  embankment  toe. 

2.  Visual  examination  of  the  emergency  spillway 
and  visible  portions  of  the  primary  spillway. 

3.  Observation  of  factors  affecting  runoff 
potential  of  the  drainage  basin. 

4.  Evaluation  of  downstream  area  hazard  potential. 

The  specific  observations  are  illustrated  in  Plate  15  and  in  the 
photographs  in  Appendix  C. 

b.  Embankment.  The  general  inspection  of  the  embankment 
consisted  of  searching  for  indications  of  structural  distress,  such 
as  cracks,  subsidence,  bulging,  wet  areas,  seeps  and  boils,  and 
observing  general  maintenance  conditions,  vegetative  cover,  erosion, 
and  other  surficial  features. 

In  general,  the  condition  of  the  dam  is  considered  to  be  good.  Only 
one  wet  area  was  observed  on  the  downstream  slope  near  the  left  abut- 
ment below  the  berm.  No  perceivable  seepage  was  associated  with  this 
wet  area.  Also,  several  erosion  ditches  were  observed  on  the  upstream 
and  downstream  faces  of  the  dam. 

The  top  of  the  dam  was  surveyed  relative  to  the  emergency  spillway 
crest  elevation  and  was  found  to  be  within  two-tenths  of  a foot  of  the 
design  elevation  with  camber. 

c.  Appurtenant  Structures.  The  appurtenant  structures  were 
examined  for  deterioration  or  other  signs  of  distress  or  obstructions 
that  would  limit  flow.  In  general,  the  structures  were  found  to  be 
in  good  condition.  No  deficiencies  were  noted  at  this  time. 

d.  Reservoir  Area.  A map  review  indicates  that  the  watershed  is 
predominantly  covered  with  woodlands.  A review  of  the  regional 
geology  (Appendix  E)  indicates  that  the  slopes  of  the  reservoir  are 
likely  to  be  susceptible  to  landslides.  However,  massive  landslides 
which  may  affect  the  storage  volume  of  the  reservoir  are  considered 

to  be  unlikely. 


e.  Downstream  Channel.  Downstream  from  the  dam,  Robinson  Run 
flows  approximately  2000  feet  southwest  where  it  joins  Wheeling  Creek. 
Further  description  of  downstream  conditions  is  included  in  Section 
1.2b. 

3.2  Evaluation.  The  condition  of  the  dam  is  considered  to  be  good. 

A wet  spot  on  the  downstream  face  of  the  dam  should  be  periodically 
observed  to  document  if  a seepage  condition  is  developing.  Erosion 
ditches  on  the  upstream  and  downstream  faces  of  the  dam  should  be 
filled  to  prevent  further  erosion. 


SECTION  4 

OPERATIONAL  FEATURES 


4.1  Procedure.  The  reservoir  is  normally  maintained  at  the  primary 
spillway  crest  level  with  excess  inflow  discharging  through  the 
primary  sp'illwav.  The  reservoir  outlet  pipe  can  be  used  to  draw  down 
the  permanent  pool  when  required.  The  reservoir  outlet  pipe  gate  is 
normally  closed. 

4.2  Maintenance  of  the  Dam.  The  maintenance  of  the  dam  is  considered 
to  be  satisfactory.  The  downstream  and  upstream  faces  of  the  dam  are 
covered  with  grass  and  appear  to  be  annually  mowed.  The  Wheeling 
Creek  Watershed  Commission  reported  that  there  is  no  full-time  dam 
tender  responsible  for  the  maintenance  of  the  dam.  The  dam  is 
maintained  by  Commission  personnel  as  required. 

4.3  Maintenance  of  Operating  Facilities.  The  only  operational  fea- 
ture: of  the  dam  is  the  reservoir  outlet  pipe  sluice  gate  operated  by 
a hoist  located  on  the  primary  spillway  drop  inlet  structure.  Since 
the  top  of  the  drop  inlet  structure  was  not  accessible,  this  facility 
could  not  be  closely  examined. 

4.4  Warning  System.  Wheeling  Creek  Watershed  Commission  reported  that 
a remote  flood  stage  warning  system  is  located  approximately  six  to 
seven  miles  downstream  from  the  dam  which  initiates  an  alarm  in  the 
civil  defence  facilities  in  Wheeling,  West  Virginia. 

4.5  Evaluation.  The  maintenance  condition  of  the  dam  is  considered 
to  be  satisfactory.  The  dam  and  appurtenances  should  be  periodically 
Inspected  with  emphasis  on  the  wet  area  on  the  downstream  slope  to 
document  if  the  conditions  are  changing  and  necessary  maintenance 
performed  when  required. 
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SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


s 


5. 1 Evaluation  of  Features 

a.  Design  Data.  PA-647  dam  has  a watershed  of  22.4  square  miles 
and  impounds  a reservoir  with  a surface  area  of  33  acres  at  normal 
pool  level.  The  emergency  spillway  of  the  dam  is  located  on  the  right 
abutment.  The  capacity  of  the  emergency  spillway  is  reported  to  be 
50,936  cfs  with  no  freeboard. 

b.  Experience  Data.  As  previously  stated,  PA-647  dam  is 
classified  as  an  intermediate  dam  in  the  high  hazard  category.  Under 
the  recommended  criteria  for  evaluating  emergency  spillway  discharge 
capacity,  such  impoundments  are  required  to  pass  full  probable  maximum 
flood  (PMF). 

The  PMF  inflow  hydrograph  for  the  reservoir  was  determined  using  the 
Dam  Safety  Version  of  the  HEC-1  computer  program,  developed  by  the 
Hydrologic  Engineering  Center  of  the  U.S.  Army,  Corps  of  Engineers. 

The  data  used  for  the  computer  input  are  presented  in  Appendix  D.  The 
PMF  inflow  hydrograph  was  found  to  have  a peak  flow  of  25,331  cfs. 

The  computer  outputs  are  included  in  Appendix  D. 

c.  Visual  Observations.  On  the  date  of  inspection,  no  conditions 
were  observed  that  would  indicate  that  the  emergency  spillway  capacity 
would  be  significantly  reduced  in  the  event  of  a flood. 

d.  Overtopping  Potential.  PMF  inflow  hydrograph  was  routed 
through  the  reservoir  and  it  was  found  that  the  dam  can  pass  100  per- 
cent PMF  without  overtopping.  To  obtain  an  upper  bound  on  the  maximum 
pool  level  during  the  passage  of  PMF,  the  spillway  discharge  rating 
was  conservatively  based  on  a rectangular  cross  section,  with  the  base 
of  the  rectangle  taken  equal  to  the  base  of  the  trapezoidal  emergency 
spillway  cross  section. 

e.  Spillway  Adequacy.  The  spillway  capacity  (greater  than  100 
percent  PMF)  is  classified  to  be  adequate  according  to  the  reconmended 
criteria . 


( ) 
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SECTION  6 

STRUCTURAL  STABILITY 


6. 1 Evaluation  of  Structural  Stability 

a.  Visual  Observations 

(1)  Embankment.  As  discussed  in  Section  3,  the  field  observations 
did  not  reveal  any  signs  of  distress  that  would  significantly  affect  the 
stability  of  the  embankment  at  this  time.  However,  it  should  be  under- 
stood that  since  the  dam  is  a flood  control  facility  and  was  at  normal 
pool  at  the  time  of  inspection,  it  was  not  under  maximum  loading  condi- 
tions. Maximum  loading  occurs  only  during  the  passage  of  major  floods. 

(2)  Appurtenant  Structures.  Performance  of  the  appurtenant 
structures  is  considered  to  be  satisfactory. 

b.  Design  and  Construction  Data 

(1)  Embankment . Available  information  indicates  that  the 
stability  of  the  embankment  was  analyzed  for  steady  seepage  and  rapid 
drawdown  conditions  using  the  modified  Swedish  circle  and  sliding  block 
slope  stability  analysis  procedures.  The  minimum  factor  of  safety  was 
reported  to  be  2.1  for  the  steady-state  seepage  stability  of  the 
downstream  slope  and  1.4  for  the  rapid  drawdown  condition  of  the 
upstream  slope.  Strength  parameters  for  the  core  material  were 
obtained  from  consolidated-undrained  triaxial  shear  tests  with  pore 
pressure  measurements.  Assumed  strength  parameter  values  were  used 
for  the  shell  materials.  Construction  progress  reports  indicate  that 
the  dam  was  constructed  under  the  supervision  of  an  SCS  field  repre- 
sentative, and  the  earthwork  was  monitored  by  field  density  tests. 

(2)  Appurtenant  Structures.  Review  of  the  design  drawings 
indicates  that  there  are  no  apparent  structural  deficiencies  that  would 
significantly  affect  the  performance  of  the  appurtenant  structures. 

c.  Operating  Records.  There  are  no  operating  records  kept  for 
the  dam. 

d.  Post-Construction  Changes.  None  reported. 

e.  Seismic  Stability.  The  dam  is  located  in  Seismic  Zone  1,  and 
based  on  visual  observations,  the  static  stability  of  the  dam  is 
considered  to  be  adequate.  Therefore,  based  on  the  recommended 
criteria  for  evaluation  of  seismic  stability  of  dams,  the  structure  is 
presumed  to  present  no  hazard  from  earthquakes. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS /PROPOSED  REMEDIAL  MEASURES 


7.1  Dam  Assessment 

a.  Assessment . The  visual  observations  indicate  that  PA-647  dam 
is  in  good  condition.  No  conditions  were  observed  that  would  signifi- 
cantly affect  the  overall  performance  of  the  structure  at  this  time. 
However,  as  previously  noted,  the  dam  was  not  inspected  under  its 
maximum  loading  condition,  which  would  occur  when  the  reservoir  is 
filled  during  major  storms. 

The  wet  area  observed  at  the  downstream  face  of  the  dam  is  not 
considered  to  be  serious  relative  to  the  overall  performance  of 
the  dam  at  this  time.  However,  this  area  should  be  periodically 
observed  to  determine  if  a seepage  condition  is  developing. 

The  capacity  of  the  spillway  was  found  to  be  adequate  according  to  the 
recommended  criteria. 

b.  Adequacy  of  Information.  Available  information  in  conjunction 
with  the  visual  observations  and  the  previous  experience  of  the 
inspectors  are  considered  to  be  sufficient  to  make  a reasonable 
assessment  of  the  condition  of  the  dam. 

c.  Urgency.  The  following  recommendations  should  be  implemented 
on  a continuing  basis. 

d.  Necessity  for  Additional  Data.  No  additional  data  is 
considered  to  be  required  at  this  time. 

7.2  Recommendations/Remedial  Measures . It  is  recommended  that: 

1.  The  wet  area  located  on  the  downstream  slope 
should  be  periodically  observed.  Necessary 
remedial  work  should  be  performed  if  the 
extent  of  the  wet  area  increases  or  sloughing 
and  seepage  develops. 

2.  Around-the-clock  surveillance  should  be 
provided  during  unusually  heavy  runoff 
and  a formal  warning  system  should  be 
developed  to  alert  downstream  residents 
in  the  event  of  emergencies. 

3.  The  dam  and  appurtenant  structures  should  be 
inspected  regularly  and  necessary  maintenance 
should  be  performed. 
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WL  (1/20/70)  2S.  t.  ML  (7/24,  71!)  JS.l. 


alight ly  broken, 


1/9/70 


Topooll  f-l-«  T.pT  I Jor  0.0  l.i  JO 

Cloy,  ollty  with  *ok-  CL  -*-)  2 I.S  1.0  kg 

fin*  MM  4 sandy  shat*  T.  10.(2  1 i.O  k.S  kO 

frogornto,  nod.  br».  Ik-lu-IS  “ k k.S  b.  I *S 

Jilt,  fin*  MMy  with  1L-CL  -2.g7  v b.H  7.<i  *S 

cloy,  m *h*lr  fror-  PI*  h 7.0  10. 0 b? 

nont*.  Ilry,  very  otlff,  7 i >.l>  Ik.M  10 » 

grv  to  br».  t IS  (I  25."  tig 

Cloy,  vllty  i eondy,  IV'  CL  k 21.0  ’n.U  80 

•hair  tr*0Brnt»,  no  lot,  10  " ?t>.0  11.0  101 

very  -*tl/f,  pry.  il  " H.O  ib.00  00 

Silt,  clayey  4 fine  Mney,  l -Cl.  12  lh.0  k*.0  tOu 

•halo  porting*  In  th*  II  "h."  ib."  100 

»*«pK-  which  Itovr  Iron  lb  " >b.d  b2.0  100 

•to In*  on  than.  \ orv 

*tlff,  gry  tn  Olock  Appear*  to  br  • -eproMrr  of  Jiock  conwiocrouu  oholo. 
••l«*lo,  gry  tn  fern,  no,-,  bru.unl  plecv»  t ^ rr.  • ry  w<*.  joint*  ah-k»  wotor 
urool  >n  \ none  vt  (hen  or*  clfey  llllod.  Tool  -t*ln«  on  corr,  colcoryou*,  very 
•oft,  (!iordne»o  l),  Low.  r kmbur,  d*y,ir«bur.  lornottnn,  Dunkord  Croup, 

Llnoatono,  ollty  ' clavwy,  nrtl.  bo«ld.d  to  thl.i  "rd-’-d,  joint  - V , *o«<r 
•iprn  \ we#.,  others  Joint*  or<  > l*v  fill*  , nofc  Otr0no-t  2),  fry  to  bro. 
try  ollty  Miidotone  with  gry  shfelr  parrl  tg',  liny,  nod.  herd  (<<ordrto*o  ■•),  nrd. 
bedged,  nod.  broken. 

« ry  Mtvly  shot*  with  son.iatono  lenses  around  In. O’  4 a few  cloy  *e#»* , nod. 

Ooft  fhordnes*  J) , slightly  we*. 

Cry  clay  oholo,  ollgt.tly  broken  with  cl* •/  *e*n*  >.  vertical  joint*,  ciro  to  In 
•rd.  bo>lded  pieces  K 1*  ollghtly  w»-o. 

trv  ollty  * clayey  llneotono  wl»l  cloy  filled  wo*,  aeons,  *>*)v  zone*, 
ollghtly  woo.,  nod.  soft  fhotsinoM  5),  broken. 

Cry,  liny,  clov  eliolo  with  Mnreron*  concroot  Ion*,  ollghtly  woo,  no,  . brdd*,' 
.•or*  place*.  no»t.  broken  with  •<«**  vertical  jointing,  cloy  filled  seoaw,  no,'. 

•of  t fliordno**  I) . 

Ilry  ollty  llno»t  >no,  very  slightly  woo. , n*d.  bedded,  ollghtly  broken,  nod.  hon 
(hOrd»*M  k)  , wit'  tlplry  cloy  seen*. 

Cry  aholoy  cloy,  solt,  fhordnoo*  2),  (A  sron) 

try  colcoroou*  oon.'atono,  nod.  hor : (lioiMneM  k) , sum.  bcudod,  tow  ir  ,n  atolno 
'"t  joint*,  froth,  f In*  i «kJ.  ’reined.  Joint*  *ro  sll-htly  up,  n with  *ono 
• reining  •*»  rho  Joint*. 

Try  clay  *h*lr,  fr**h,  «ed.  bedded  c <re  piece:*,  nod.  o-.tlt  (hordnn-.o  i) , eonr 
ll«*y  zone*  K cloy  zone*,  elle.htly  broken  boctmlng  unbroken  \ mosslve  with  on* 
piece  of  cor#  U about  1 0*.  Joint*  fit  together  well,  few  MMaton*  Inttrbod*. 
Hock  *orbo«iocco«i*  oholo,  no...  bmdod  plocoo,  unwr*. , (hor  n* e*  i),  unbroken 
(nodcrotoly  soft). 

Wovnosbury  -ool . upper  bench  (I5J'J,  »trona  e l*o ting,  froth,  ilttl*  brookogr, 
no",  boddod,  ood.  ooft  (hordne:.*  5). 

I ry  clayey  shale,  ols  > block  »h*l-,  l plrco  of  core,  nod.  *,.ft,  (hordne**  )) , 
unbroken. 

‘Oovneofeurk  cool,  Lpst  'swell,  .trory-  c looting  but  little  brookogr , nod.  bedded 
(IV  ),  nod.  -oft  fhordnoao  J) , frr*h. 

•lock  carbonaceous  »h*lr,  woo.  soft  (hordne**  I),  slightly  broken,  nod.  bedded 
core  pl-ceo  fre*h.  Lower  nrwbcr,  7*yoe*burc  rnmottoti,  Dunkord  Croup  - Moo 
of  Dunkord  (roup. 

tnd  of  boring  A.  (f'JV’ll)  12. S’.  ,/L  (7'22/70)  H.V. 


Silt,  fin*  M m)  VT,  V coorao 
Mid.  irocr  ot  clov,  nolot.  n*d. 
IO  *•  1ft  . 

crovoi  a eon d,  slightly  ollty  4 
cloyov.  leo*  tli*  1(7  I *»  pl**t- 
lr  fine*,  rloo'^r  toword  bottsw, 
we!,  fit**,  '.rn  to  grv,  *11  •*•#• 
of  M >d  . grovol  . pom  too*  r*n. 
iroco  of  c «0l  fro"  7.%  - )0.0,  * 
cone  of  octi  .r  , cloy  ot  the  boo* 


1-1-1 

k-k-1 

14-1 

gt.-TT.  I.-8-8 

*wt>-  ' 

g.10-' 

sc  g-io-ia 
11-12-12 
2i- Ik-lk 
IX-M  20-PO/O.t 


0.0  O.S  'Topooll.  root*  up 


Sil'  cloyry  with  10 

flno-  to  n*dl,nr  ##od. 
denol  ty . slightly  •«»' 


mm  t.%  u.t  ■ 

U.I  U.I  M» 

• u.i  n.%  im 

i\.s  h.i  u» 

- n.t  n.d  »• 

il.O  10.9  100 
•0.0  vo.o  100 

.X 

I 0 fracture,  subtly  am..  Mil  »I*cm  *f  mm 

> 7)  mm.,  thin  MM  cam.  c Ml  »lMM,  tMr 

>0  Cr*o- 

I mM  try  NMim,  *lt#>Uy  mm.,  fm  cUy  i 

t filler  ‘ * 

Im  olay  mm,  aod.  bed- 

1)  (lightly  l My.  Im 

(hordMM  1).  oat.  bedded  places  af  cara. 

» pert  I >40.  yyrCt#  on  mm  mm,  M,  j«*M.  md. 

Italy  Mft.  (hardness  - l) 

, la  thleh  milil.  alight ly  MMn,  M.  i-erd  Pxedneee  - 

n.  aoft  rhardnaaa  1),  M.  baddad  for*  tier#*.  fresh, 

► Nav*  clay  (111  aotorataly  krtktn,  eroded 

trite),  fee  alaai  ahala  Interbeds,  aaO.  hart.  (rath. 

, broken  along  clay  mm,  M.  bedded.  aoaa  aaa., 

» Joints  llay  In  yart . Im  itaaata m aaa* 

l af  mm,  aaO.  aafr  (hardness  1).  (lightly  ItOw, 
jataaa  rmmarlmn.  Monoogahel#  Clay. 

1.0,  (M  af  drllltag.  4.  (*/29/7d)  U.i*.  M hm. 
S.*\  (tahU. 


9a  11 

n>»e 

*lt 

Liard 

fra* 

I'l. 

Ta 

* 

“0. 

Tva 

ft- 

ifL. 

2-9-1 

1 

Jar 

0.1 

1.9 

*9 

too  SL-CL  1-1-9 

2 

1.9 

9.0 

b9 

■I.  9-*— ll 

- 

9 

9.0 

b. » 

•0 

l 11-11-10 

1 

• 

1.9 

1.0 

to 

• X CM-CC  11-10-9 

- 

i 

- 

cj.  0 

7.4 

10 

t s;;;; 

7 

- 

7.9 

9.0 

9.0 

10.9 

10 

29 

Cp  9-11-H 

> 

* 

10.9 

12.0 

9 1 

an.  21-02/9.  * 

9 

- 

1 7.0 

17.9 

90 

ria 

10 

wot 

12.9 

IS. 9 

70 

■Me 

11 

" 

l >.9 

22.9 

i0 

12 

- 

22.9 

2-  .7 

70 

nan-  CL 

' 

U 

H 

' 

2*-.  7 
27.  » 

7.M 

9*1.0 

»0 

9t» 

19 

90.0 

10.0 

OS 

* 

1*. 

■■ 

bfl.O 

19.9 

100 

roMlat.  (af ' (hardness  1).  clay  filled  fract  too  t mm 

■tfo->.  Punherd  ''ro*4. 

rlay  (HIM  KM,  M*M  ah.M  al g»*  of  er-elon  X 
A,  voter  (cmImI  with  Iron  staining  on  ielm*  X mm. 

, md.  aoft  (herdnme  1). 

« vary  broken  with  cla.  filUd  aaaaa.  ood.  try  wolae, 
Mt  of  barral  In  mall  grovel  X m>kI  al«a  ylaraa. 

mis  aaa t ln«a.  Md.  Mdged.  gry.  aaO.  aoft.  alitfitly  Maa. 

n-gg-rl  freer  rat  * brahan  with  aartleal  lalnto  4 mm 
' em  afarra  f I0-.  fl»  together  -all  imlna  JO*.  Oaaa 
m % Maker  ol  Mgnarlta  along  aaaaa  In  tlx  cora. 
i l/f  aad  aafi  tn  md.  hard  panlxeea  1-1). 

Mo0  car*  fiacre.  fit  aalt  tagathar.  few  llay  Met  Iona. 

■ a'.O  *?. I*,  (rad-. 

pvm , (Mr  Dadd *4  C <ra  piece*.  Mc«m.  I'liia.  oua  X 
rglvalmt  at  Maa  to  i*nlanto*n  anal.  imlantaam 

, mod.  aofr  *o  aod  hard.  P- 
Mf  lo- , Mo*H»»gabal(  ' r*u0- 
( f.l’,  otahla. 


rns r*a 

alt  Traa  T* 

— U-d  If.  1*1 


0.0  1.1  99 


I- *-1 

•-in- 

0-10-12 

II- 12-12 
H-M-l' 

1.0 


10 

II 

l> 


1.9 

,..n 

7.9 

1.0 

10.  v 
12.0 
u.i 
u.i 

if.i 


1.9 

s.O 

2.9 

1.0 

10.9 

12.0 

19.9 

11.1 


‘til  f*y.  Trw  ru- 


M.1  21.0 
*».b  2b. 1 
2b. 1 l». 9 
If. 9 11.1 
11.1  19.1 
19.1.  If . b 


0.7 


11  wot  22.1  111  100 

l*  - 11.1  40.7  100 

IS  - 10. f 90. • 100 

CUy.  oandy  g •woolly,  a aapeellt*  of  CL 

«M.  Wt  *»U.  a aorta  (roe  t lan  (am  90  - tog  af  aaayla.  hard,  aalst.  gry. 
das.  a lay  doU,  try.  WoaM  ><p  la  soapier  Into  Mil  ylaeaa  which  aay  ha 
dan  rad  with  flagon,  a lay  aaaaa  0 mU  hair  also  vartlaal  (mu  turns.  Onion- 
tgMM  faoMdOlaa,  ig^iggta  1 a C rax  - 

gay  flag  - paiaad  llaaataaa  (otcrlre),  herd****  1.  Mad.  hard,  haddlng  lalnta 
to  1'.  ood.  badOad.  (lay  ta  hogging  0 dtegaael  Joints.  haddlng  Joint#  ara  1 - r 
halaM  lf.0*  t lalnta  aa  oaam  aay  ha  agon  ta  9*.  clay  aaaaa  along  Jalnta  x 
aaaaa  0 than  U avlOatai  of  aataa  **■  — at  an  jalnta.  CUy  ooom  tmm  10.0  - 
10.1.  Circulating  atw  loot  In  thla  had.  aagdfnod  g chan  loot  again. 

Silty  llaaataaa.  aod.  gry.  hardaada  9,  aad.  Oodgad.  fweturad  4 joint  ad.  mm 
fracturing,  clay  aaaaa  fraa  22.0  - 22.1,  fa*  thin,  vartlaal  malar  aradtd  aaaaa. 
Nad.  gry.  Hay  clay  ahala.  aad.  > added  ug  ta  1.0'  batman  haddlng  Jalnta.  mm. 
ft  rlay  filled  aaaaa.  ««ggy.  hardoeaa  i. 

Mad.  gry.  Mac  goal  aod.  allty  liana  tana,  (rartuMd.  im  ootor  arodad  iolnto 

Mad.  gry  aendoteao.  fine  grained,  thin  to  thick  hoddad,  occasionally  ll**. 
nlcsooouo.  aero  than  fgK  of  haddlng  Jalnta  ar*  acre  than  12*.  hardness  9. 

Mad.  gry  shale,  earn  hr  ah  an  Into  aad.  hedged  plem*  to  ii.O*  4 then  la  vary 

Don  gry  ahala  with  clay  aaaaa,  aod.  balded  com  places  to  vary  brohen  along 
cUy  aaaaa.  hardnaaa  7.  Onlentean  Coal,  Union town  rermtlen,  aonangahala  croup. 
Silty  llaaataaa.  aad.  gry.  with  clay  aaaaa.  nad.  Baddad.  aad.  hrohan.  pittobur- 
rarmtlan,  Monengahale  croup. 

Cry  (holy  cUv.  earn  ahala  parting,  hardnaaa  1. 

Cry  tlmorone  with  ahala  partings.  hardnaaa  1.  ard.  baddad,  aaaa  arodad  beddtn* 
Jalnta  utth  a lay  oaam.  Pltteeurgh  foamtlon,  Honengahela  Croup. 

Potto*  of  halo,  dl  (V9/7t)  f.l',  1000  hre.  dl  (7/10/70)  b.r.  UJS  lira. 

ML  (7/11/70)  0.0*. 


CM  Trwh  MPuntad.  KU  II 

Untf.  IT1 
Soil 

Claee 


> «T 


fhm 

tlff?  wl£ 

- "HL 

NO. 

Ittl 

-LL — 

-tl4— 

JKa 

O.t 

0.9 

Tupeotl.  ahala  chip*,  reels 

2-S-l* 

»i*t 

1 

Jar 

0.0 

1.9 

19 

1.9 

Clay,  allty  4 aandy  with  CL 

*•0 

a Im  ahala  gravala.  90* 

1 

” 

a*  Iff.  yell  m hr"  (call --vial) 

10-9-19 

b.O 

s.s 

Clay,  ailtv  with  2<K  flue  CL 

10-11-14 

h 

" 

to  coerM  sand,  coot  X 

2-9-0 

ahala  frogmnta  halo*  1.1’, 

- 

vary  atlff.  «nlot,  dork  to 

oad.  brn.  Prilling  wator 

19-S-I2 

10 

■ 

14. 0 

1S.S 

40 

doesn’t  leak  fraa  hola. 

2-1-10 

- 

11 

" 

u 

I'.O 

40 

Clay,  adidy.  9QX^5r  We  -1. 

11 

caard  to 

0 

Ola 

IS 

MM 

20.  S 

2 .0 

*■ 

" 

* 

9i.h 

9.0 

4a  abuv*  1.9  - S.S*  atlff  C*. 

1 

to  var  ailff. 

ta 

•1.0  11.  s 
II.  - 19.2 

10.2  20.1 
20.  9 22. 1 

22.1  21.0 


lb.  r 90. 9 
9*.  9 »).  0 


> my,  coaraa  fraction  Includes 


Clay,  flue  '««al.  m>W  CL 
with  I'M,  gravel,  79M  eand. 
no  lot.  stiff,  bm.  (oll<  -■  I'*) 

Cravol . M»dy  K ollry.  Wi  'C-Ci. 
fine  to  coaraa  sand,  in  - 
KPt  tow  plaarlc  flnaa.  mlat.  ffm.  hrn  i 
os'datoix,  ahalr.  X coal. 

*M.  gry  to  hm  thole,  no  ft  (hardixM  1),  vary  brahan.  Unlontown  Parmtla«. 
Nonongslxla  Croup. 

Med.  rn  dark  ery  ahalr  *tn  clay  »■«*»,  aliglitly  tract  irod.  slightly  woo., 
soft  P-ordneas  - 2).  cor.-  la  1-t  V - !•  place*. 

Cray lalt  hrn  allty  llaaarooa  with  clay  ahele  partings.  Tl.li.  hedded  ir)  with 
vertical  Jointing,  all^-htly  *va. . C-erdtxoe  2-1)  auli  to  nod.  Mft. 
cry  clay,  aoft  to  vary  aofr  Pxrdneae  1-2).  oom  ohely  pan  Inn*. 

Cry  ahala  with  cUy  a*aea.  aoft.  (herdnaM  2),  aad.  baddad  com  pteem.  hrovan 
on  loit  a nar  the  clay  araaa.  Pmali. 

Cry  Him  a ton*  with  t-it*rh*dd*d  ahala  aaac  clay  aaaaa.  Portly  aracclarad  o..i 
h naiad  |»ra  solid  place*  ol  cor*.  Jl*d.  ixddcd,  ahala  tens  froa  91.0  - 11. » 4 
clay  -ti — to  I*  thick  99.0.  Sllchan  aid#*  noted  tn  cam  at  9h.(>. 

NsdliMi  gry  ahala  with  ealclta  4 llm«to>-a  cnnc-rmtlono  oml.  onft  to  and.  Nini 
pnrdnaas  1-1).  fa*  clay  mom  noer  97.0. 

,ry  calcamaoo  Mndatono,  thick  bedded  to  ncd.  bnddad.  mma  bl ml, *»n, 

Cl  ml  / crooa  bedded  a-W  alcaccotia,  1*m  oalcorrono  i award  botiuo,  acuart  en  I- 
call-  fractured  with  jper.,  pyrlle  dopualtcd  Joliitn.  imiontoa*  Forool  loo. 
MonongahaU  croup. 

lotto*  of  hnla.  0.  (7/1  /*09  19.1',  JL  (.>17/70)  12. b\ 


l Mil  and  n*’. 
»#Ol flra* Inn#  wrr* 
epalnod  by  via  al 
Ml not  Ion. 


AS  ET  Ilia 


WHEELING  CREEK  WATERSHED 

FLOOOWMER  RET.R0ING  0*M  RR-647 
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LOGS  OF  TEST  HOLES 

U.  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 
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PLATE  7 


D'APPOLONIA 


Will.  »-*->•  ■ » J 

Gravel . oendy  4 •Ut*.  2«b  f*  " * 

fin**.  I****.  **l*t.  bra.  Coding  Drill  l> 

• ravel.  a lay*-/  4 sandy  - CC  DU  S M 

cMr**  fraction  brooks  Ut*  4 

• “Cl  **ll"  with  (l««*r 

pressure.  Th*  strata  l*  • • 

eeproll'o  of  Mn^urttl*  * 

tM*.  ahala.  10 

Mm.,  gr*.  clay  ahal*.  • 11 

fnto'pfrce*  il**  ’/adding  i jtniB  *li»  •**••.>! derv  frnct»rl»,  l 
|olnis  with  ••«.-•>.  id*  rv  frect-rln-:  k i«l.itl>«. 

HMkrr.  Kiymaon  rorwatloo,  nu.**ro  i.nif. 
lend  a too*  al-ely,  II"*  rfr*ln**,  porous  lltNM,  I erdnee*  2 - 
ytrtlifl,  gry  yltli  t*n  itrNk^  tM.*  to  «d.  Piece*  « 

Cry  ahale  with  dm  iiinii,  was..  oott.  ••ardnea*  l - t.  clay 
4 1S.4  - is.r. 

Coal.  *oft.  block  ■It*'  Inpur  It  la*.  ver«  fc*t  fracture*.  dby* 


Wo non**** l*  Group. 

•otto*  of  h*l*.  *1  (VM/’O)  It.**.  MIS  **..*•.  mill. 


14.7  10. ' Cork  gry  ahale,  v*ry  eof  t to  soft,  )*rtfntM  I • 1,  thin  W4IW. 

10.'  20.7  Park  grv  to  Block  c »rb*n*ceo..#  ilolr,  slightly  *llty. 

M 7 21.  . Coal . bloc*.  >*ry  *ofr.  herdnao#  I,  wf it  v*rtlc*l  f root,  re*  4 iwp-rHl**  - l«B*r 

Hrnch,  **y>>ooSuru  Cool. 

ft.  • 21.0  *Uc.  rortonocH.*  ai«le  - to  dark  *ry.  «*ry  *oft  t*  *oft.  hardness  l • 2.  Lower 

•lawbi-r.  Mo v or ob.  r*  fomat  Ion,  Ik.nfcard  i.ro-  p. 

2 •.  o 27.,  fry  ollty  4 aandy  ahal*.  a->fi  to  wod.  a-xft.  >.*rd«**a  ? • ).  «*d.  u»dd*d  plat:**  of 
cor*.  I nlsntoHh  romotlon.  Won'll!**1  *••  t ra«*p. 

2 . • 12. k fry,  ll>*  grained  odd*  ton*.  wod.  *oft  . herd"***  |.  sligMIv  r*U*r*->  a.  *h*iy 
rone*  with  btt.Mfn-Ki*  or  shale  parting*.  ml  cocoa <*  4 yyrin  don**. 

12  k H2.4  Cry  clayry  ahale.  "Of’.  hardne#*  2.  vortical  fract-ra*  4 broken  *t  kl.4. 

<*2.b  <♦  .x  Llaoaton*  «*tC<>  (nferbeddad  ahal/-.  1 I or*  too*  I*  »ln*ly  crystalline  \ *ou*o,  gry  tb 

K ravish  ran,  *od.  *.ft.  t-erdnea*  1.  ahal*  - soft,  'or****  2,  we*.  bod  do*  taint* 
•no*  signs  of  motor  eroel/n. 

«:.l  x|.  cry  cal'** mono  ahal*-.  io**U*.  •**.  tolnta.  I (orotan*  concraet Ian*.  tardneae  * - * 
Jo  nor 

SI.  1 ffl.'l  r |no  *r*in*«t  M 1*1  ••-»'•*.  grx,  wad.  redded.  *tl*htly  wo*,  lotnta,  war  *h*l* 
otro*k*.  Cnlontown  Fomat  Ion,  Wo.i-.n*tah#la  Cron*. 

10.0  not  to*  of  N>1*.  *»  f />/’0)  1 1.1.  A.  (f/  t/70)  II.  • 

«.  ( /IO/70)  12.x.  ML  (7/|k/70)  II. 0 


Cry  clay  aha)*  to  yollaa  km.  partly  was. . partly  t« 
fill**  him  up  to  l"  thick,  tkln  batted  coco  place* 
*♦)■ 

Cry  l taro  tone  altti  Iran  btolnod  c*  lei  to  *aa«,  fraei 
boon  rape  trod  with  th*  cole  I to.  aad.  aaa..  mm  clay 
mod.  oof  t fhordnooo  I) . 

Cry  I lay  ahala  with  clay  eaane,  «a*.  to  slightly  apt 
break*  dawn  Into  a ahaly  clay  (Cl)  In  hartal,  oott  | 
Cry  cUy  ahala.  vary  el  thirty  aaa..  olfphrly  hraha*. 
aaft  (hardness  2 • 1) . 

Cry  cotcorrouo  sandstone.  aa*.  b o4t 
Silty  alth  tow  ahala  parting*  and. 

Cry  clay  *h*lr,  >nwo*. . aan*  break* 
a tom  thin  cUy  ooaaa.  aa*.  b added, 

Moynaabrg  lorMtiw,  Dunkatrd  Grauy 
•ottoa  of  hoi*.  ML  (T/20/70)  11.0’ 


I.)  Graoal  4 oan*.  ollty,  CM  '-It') 

aolot.  fit*,  bm  rood  bad.  »-10-|S 

S.l  kilt,  oondy  4 iravrlly.  1 

■ 0k  /In*  grave l,  MM  non-  10-10-12 

durable,  fin*  to  cooroo  k-*-2 

oond,  vary  or  Iff.  aotat,  O.ll-H 

brn.  k- MI-70 

Cloy,  oondy  (10  - MOW  non-  CL 
dxroblo  ohol*.  oondy.  a 
fra  aandatonr  (ravel). 

Very  stiff,  aalat.  bm. 

Soproltto  of  moo.  bond* tone 
4 ehate. 

i».0  Moo.  ahalr,  very  soft  ant 
Oncoming  harder  alth  depth 
fhordnooo  I).  vary  broken  to 
broken  cloy  *»*■*  fro*  10. 0 - 

12.0  4 a calclt*  aaaa  tram 
12. S - l 1.0.  Iron  otatned  |Olnt#  4 *#*•*, 


Ml  (7/22/70)  20. •* 


11.0  1k.)  Broaniah  *ry  ollty  aondaton*  alth  ahalo  portln**.  thin  to  aod.  a added,  aad.  ac 

(hard n*e*  f) , alight  to  aod.  moo. 

Ik.)  10.0  Cry  clay  ahala.  aaft  (hardnaa*  2),  aad.  moo.,  thin  t#  aod.  bedded  cor*  ptocoo. 

ct#y  fill#*  Idfnc*  4 oooao  A ooar  Iran  otolMn*  on  oaddtnp  )otnta  4 ooaaa,  fa* 
I laaaton*  concroot lone.  Seat  vertical  tainting. 

10.0  td.O  Silty  cloy  with  sholy  porting*,  ao*.  bedded . aaft.  fhardnaa*  I - 2)  brawn l oh  | 
H.O  20.x  Mrowntoh  pry  ahalr.  aaft.  *ll(htly  woa.  (havdnoo*  2)d-%  ftllad  oaaas,  aad.  bad 

piece*,  aad  to  very  broken,  llay. 

20.  ■ 21. 1 Cry  cUv  ahalr  with  clay  Hit.  oof i (hardnro*  2),  loana  Ifkr  o aad.  fry  fir* 


0.0  0.)  Topaoil 

0.)  1.0  Clay,  atlty  4 oondy,  UR 


otlff,  bm. 

Cloy,  ollty  4 oondy. 

MM  ahalo,  oond,  aol 

vary  atfff,  bm  to  ( 
ohol*  ooprollto.  bet 
herd  with  depth. 

Mo*,  bm  ohol*.  var) 
ooft  - aod.  oott.  0 
2-1) , clay  ■**■*. 


21. S  2k. l alack,  lapur*  coal,  ooft,  broken. 

?*• . I 2".0  Ao  oboe*  froa  20.x  - 2). 4. 

2h.O  2’.0  i.ry  cloy  ohol*.  aad.  bedded  cor*  Place*.  *1  Iphrlv  broken  and  wa*. , aod.  hard 

2T.0  *1.0  Cry,*hai*  with  cUy  ooaaa,  ##ft.  (hordnoaa  2)  allghtly  broken,  aad.  boddrd  core 

pteco*.  omo  vortical  tainting.  Iron  atalna  on  oom  of  the  or  owe  4 joint*. 

II .0  ¥». 0 Cry  alcocoow*  4 colcoroou*  aondaton*  with  ahal*  partings.  )*(ntad  vertically  with 
Iron  stain*  on  Uinta,  aad.  t*  thickheaded,  wad.  hard  (hardness  k) , vary  slightly 

U.O  k). » r.ry  ahala  with  t“  clay  aeaaa,  aad.  bedded  cor*  piece*  a mm  of  which  ore  allghtly 
broken.  Irooh,  paao  llay  eon**  oott  to  aod.  oaft.  (hardnooo  2-1). 

kl.S  «S.|  r.ry  ollty  oondotono  with  ahoty  partings,  mod.  to  thick  bedded,  fresh,  slightly 
bao.cn,  wad.  hard  (herdnoee  k). 

kS.g  kg.  Cry  ahal*.  very  slightly  broken,  thlckbadded  car#  pieces,  aad.  aaft  fhardnoa*  )) . 
to  ooft  (2). 

kg.  x0.<.  r.rv  oondy  ahalr  with  InterOwddod  gry  atlty,  sholy  asndatana,  aad.  bedded,  aod  soft 
(hard  no  ao  I) , slightly  broken  In  ahal*  tone*. 

•0.  11.9  block  rorbonacoo.  * ohol*.  unbroken,  fraoh,  aod.  aaft.  (hardness  )) . 

•1.0  S2.)  Alack  cool,  aad.  broken  with  strong  dealing,  aad.  soft,  14“  thick,  >ipp*r  bench. 


In  clayey  eeadersar  sections,  aod.  oaf 

M ) - k).  llay.  aod.  broken. 

with  cloy  filling  4 vortical  Joint*  4 

•.  slightly  was.  to  aad.  aaa.  on  oom 
cor*  4 eons  clay  asaas,  aad.  aaft 


25.5  27. S Linear* m 4 InterbadM  ahal*  alth  cloy  a aaa*.  gry.  llaaatonr  la  aad.  bedded  ft 

wa*. , 4 aod.  hard  (hordneoe  k) , ahala  la  brake*,  was.  a*  saaaa  4 la  aad.  aaft 

27. 5 )k.»  Cry  clay  ahai*  with  clay  saaaa,  eroded  on  joints,  wd.  brakan  ta  sll#ttly  broken 

boles  11. 0,  thin  to  and.  kidded  pieces  of  cor*,  and.  soft  (herds* oa  2). 

Ik.  ) M.o  Cry,  liny  4 aholy  sandstone,  and.  bwdded.  nod.  wee. . oltgttly  broken.  Imn  * reined 
eaone  4 Jelnto  fas  of  whfah  are  clay  f Iliad,  aad.  herd  (hardness  *). 

M.O  to.O  Cry.  clav  ahal*  with  broken  clay  ftliad  asana.  fraah.  aad.  bedded  pieces  of  cere, 
nad.  soft  (hardnao*  1),  Lower  aneoer.  Maynaaburg  fanatlan.  bunker*  trawp. 
kO.O  dodton  of  hale.  21  (4/S/70)  Ik. 2’.  Ml  (4/k/*<4)  ll.l’ 


4 Alack  coal,  24“  thick,  strangly  < 
l|.  Inter  bench,  tfeyneebunc  cool 
2 iliac’,  shale,  slightly  broken,  mot 
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I taWMtton.  4»n«n— MU  traug. 

wm*  •).  aad.  >lMil  iIkn  *1  e*f*  * >•  ! •’. 
ley  mmmmm  Im  'Mi  lar— a 414WM  »*1» 
Iftv  mmmmm  fra*  7*.  0 ■ »*.l  ft  »a.ft  - I 
I mmrnm  mmm  MMI4  tetnte,  freer.  mm ft.  «*H 


II  ».S  ss 
I ' I ft 
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lift  IO>  lOO 
10.6  Jl  * lift 
2V»  IM  I Oft 
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• UUt  •"  ft  I 


• — ft—ft  JctnM  ft  clay  w— 1,  vary  Mam  . thin 
I ft  MM*.  1m  eley  mmrnm,  waft,  mmtr 


-ft-lft 

Ift^ft-n 

• vu 


J mm  0.0  l.s 


U.ft 

W.ft 

>a.« 

».s 


n.o 

N.l 

Oft.ft 


mmrnm  M cleyry  acaftercas  rnmerlmmm,  mm ft.  wft 

l*W«  I ').  Hey.  -od.  W*n. 

wlrt»  cUy  filling  A vertical  )v!nra  ft 

slt#tly  wm.  tw  mm*,  mmm.  m mmrnm 
I if  were  ft  MM  fifty  mmrnm,  mm*,  molt 


m Joint*,  mm*.  breMw  to  all^irly  Or  aft  in 
places  af  aara,  mm*,  aaft  (hirdaaei  |). 
ft.  MM.  aad.  wm.  . slightly  broken,  in*  atfttM 
fifty  flllaft.  mm*,  herd  (herdneeo  ft) . 

'Uled  ftw«M.  frwati.  waft.  MM  yte> 
r,  Mynaaftarg  forwetten.  t 
. Wt  (ft/ft/70)  11. 1* 


wolf  oafttr-  dace  dpt  ten  of  neterlela 

II  Ik 


Claaft 

tiCP.  I1W  I 


K°.  fytt  ft*. 


• «. • tin, 


fine 

of  mm 
wft  rtM 


1 * fUyoy. 


SftT 


Ola 


Ota 
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, walftt.  J-l-ft 

I ta  attff.  blftfh  1-1-1 

aftalo  chlge.  coat  ha Ira.  «-l-a 

•Im  (allmlft).  a-i-a 

IM.  ftllty  ft  clayay.  aalai.  ftC  1-V-fc 
1 mmrnm  ta  waft. . ye l law  hm,  r-U-Il 

Mft  M.  placet c flnaa.  » 10- IS- >0/0.  2 

coaraw  aM,  raat  la  ftae  ta 
■aft.  aaaft.  (allw*tM|. 

•wft  ft  gravel,  allty  ft  1 fX-o# 

Clayey.  10  • Mft  waft, 
gleet tc  ftaaa.  walat  ta  aat. 

I r«ee.  bm.  (atbatitf  gred- 
at 10  ■ (raw  agoen  aaagla  la 
sna  «ra«al.  M - "OK  fine  - 
carar  aanft.  Co area  frect- 

I * *#  hath  aendeteno  ft  at  mlm 
f nm*"<a  ( croon  gravel*  • 
oiu.vt  a). 

IwW,  ollry  ft  clayoy.  flra,  s: 
art.  gry.  It  M,  elastic 

I I »a . lav)  la  tin  • 
coarwo.  ailtl-Mliratf  Ml*  f raftar"' 1. 

«n.  ary  chela,  saft  (lardncoe  ?lcle*  w 

oaftftM  ytacaa  af  core.  miont-wn  roraetton.  Hooongatrla  • -. 

Lrt,  M nr  gralnaw  1 taoatana  alth  a Im  clay  mmmmm  that  am  wm., 
brovan  tw  eltghtly  breher , a*#aa  >M"  '/if  . * r 


1.0 
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t.O 
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tt.s 


an.o  a;.  < 
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>1.0  ss.o 
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, • •ratio*  . «ro.  <0 Od of  <o  ihl-i 
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IU 


aat  r <*,  ■ 


lot  IM 
IM  wt.l 


SI.O 


ta  - ytacaa  of  alert  to  try  I laratw  In  a ary  May  ahato 

Mftt*o*  bedded  core  yifcfv.  cle/  drr*f»ff  -r>  Jilill.  aof. 

j^ry.  I bay  it  lay  Waif  aith  clay  flllaft  lolnta  ft  aoaaa.  elltfrly  woe.,  aaft.  >oftdaft 
r»rc  ytacaa  that  are  a4.  or»aan.  aaft.  aof»  (oarft—-**  V. 

t.ry  flna-gralnaft  1 1 ace  rone  with  Intrroedded  ehel<*.  M.  waa..  md.  bortd.ft  ytacaa  nl 
ora  not  mmm  mom.  mrommu,  chela  la  mo*,  aoft  p aiM.waa  M.  1 1-**  »•*■•»  la  »ni.  lard 

i!ry  1 lay* aMla  with  1 laaatona  concreet Iona.  aoft.  haftftaft  ylw-aa  *»f  core.  clav  mmmmm, 

lawah.  aaft.  aaft  (harftnaM  1). 

lay  1 lay  aMly  Madetone.  clay  ft  chela  flllaft  Inlnta.  -aft-  to  t‘ Ich  ooftftaft  ylocaa. 
Iren  arc  load  mmmmm,  Wadding  lolnta  ••»  to  l.V  apart.  .old*  at  iu  - lv.0  *M  - 
IS  a.  | aat  clrwuUtlaa  at  *.7,  t lack  a ot  alca  ft  gyrtie.  **••*  Perdneae  <0 . 

try  clay  aha  la  alth  Maaaiona  concraat  Iona,  laa  clay  flllaft  tolnin.  fow  Mndy  <»naa 
,,  O.f  (Mtt,  ,K>  vancraatlons  Mloa  U.f  aod.  aott  p^rdnaaa  II.  aad.  uaddod  oora 

ylaraa,  m (on town  farMtton.  Honangahala  fortaaHon.  

try  alltv  I laaatana  with  ahaly  clay  mmmmm  ng  to  0.1  iMc*.  vao.  aaddrd,  «od.  hard 
rharftnaaa  *1.  *m*.  brahai.,  clay  mmmmm  are  %*rv  *o»»  »h«rdnaaa  M.  traah,  ft t tetn.oO 

•orwit”' “S^Mf  !*(% . l««»ftfft  glae»*  ■»«  rnrr  '‘•l  -u*1-  broh#"  #nd 

\arv  alight ly  wm. 

Try  eilty  l laaatona,  alth  law  clay  cam.  at 


SW.S  St.O 
ft.l  hi .ft 
hi  .ft  M.ft 
ftft.O  T%.0 
IV  0 

TP-la.  £Lt\.  ftsi.0.  So  IS.  SO'  p.d. 

Wole  hagth 

rrM  to  roacrlfttlw.  af  nottf  wit 


■d.  to  *•  lc«  oatJdad.  « 
ooddod  core  glacaa. 


d.  ' ard  ftiardnana 
1 Iv'htlv  brottan. 


try  fifty  aha  la.  aod.  aoft  Pwrdneee  M . w 
1 -mIi  ommm  clav  f 1 Laa  on  bedding  lolnta. 
try.  allty.  fine  grained  Liar  a ton#  with  mnmm  |.»tarhMdad  1 i*  .lay  -lain.  aad.  hadd- 
ad  alight lv  brahan  with  diagonal  Jot«to,  aod.  • ar*<  Pardnai*  «. 

t.ry  Clav  ehale,  alight  ly  Hay  wtth  clay  HI  lad  badftt  f ioime.  aad.  -M-ddad  glacaa  of 
core,  fraah,  mm*.  Mft  fharftnaaa  1).  hlttch«rgh  roraatlon.  * ..i-.nitohrio  r.r-»ug. 
iottaa  of  hale.  Wl  (!/  /'•) 

ft/^*»/  >0 


0.0 

1.1 

t.s 
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BAR  TYPES 


Not 9 

For  Construction  Not#*  . «#•  •»•##»  ii 


AS  KL:  i LJ 

0 t 2 3 4 C • ..IT 


I*1’? - 

e 

. ELEVATION 


QUAfiJTj^TJJES*  (Rtsor  Only ) 

steel 

No  5 Bor*  5283  8 Ft  • 5505  3 Lt>» 

No  6 Bor*  ft4  IQ  5 Ft  . _96  1 6 3 Lb* 

No  7 Bor*  2506  Q Ft  a 51198  Lb* 

No  8 Bor*  640  $ Ft  a | TIP  I Lb* 

> Lbt 

2 1,00*  /*«. 

CONCRETE  nUm0-mmg,4  /4s. 

Cios*  4000  l29'l  Co  Yd*  Rn.nforcnd 
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PLATE  li 


D*API*OLONL\ 


MHMgHM 


STEEL  SCHEDULE 


QUANTITIES 


DETAIL  OF  ANTI  SEEP 
COLLAR  YOKE 


EP  COLLAR 


BAR  TYPES 


.SECTION  D-D  DETAIL  OF  BEDDING 


SUGGESTED  SUPPORT  BLOCKS 


STRENGTH^  REQUIREMENTS 


_ LaX 
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WHEELING  CREEK  WATERSHED 
plooowaten  petarding  dak  PA  GA7 

WASHINGTON  COUNTY.  PENNSTLVANIA 

CONDUIT 

U.  S DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


PLATE  12 
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ANCHOR  BOLT 

SUPPLY  WITH  HEX  NUTS  AND 
LOCK  WASHCPS  AST*  A-279 


A 


PLAN 


\_*9oor  •• 

M*  « *ro" 

GRATING 


-N*i  »’  s*ot 


BILL  OF  Mi 

iterials 

ITEM 

SIZE 

length 

QUANTITY 

Anflo  A) 

4i4oA 

2-9 

2 

• 

2 9 

2 

• V 

2i2>W 

41 

l 

• 

- 

9-4 

1 

• (fc 

■ 

4-94 

4 

V 

• 

9 -74 

2 

• 

• 

4-9 

1 

Grotirtf 

}-Mi47N 

— 

1 

Anchor  toll 

*4  Oio 

2 1 6 

4 

CONSTRUCTION  OCTA/LS 


1 Anglo*  1*4  grtting  in  troth  rock  thoU 
cor* form  to  S»tc  Ml  lor  oUmmimmim  Olloy 

2 Anchor  AoltO  , Molt  OM  otthort  •Moll  bo 
■ roiMloos  (tool  0*4  coMloriM  to  ASTM  A-276 

S Grotmg  fotlOMort  to  H mot  too  tpocod 
according  to  Mtonolocforp r»  roromotondofions 
Grot  inf  to  bO  rorntvOfclo 

4 Aluminum  torlocot  piocod  <n  contocl  toilh 
concrolo , sMIl  bo  fivO*  0 Mr)  coot  ol  or* 
OlhOli- rotrttOMt.  bitommoot  point  boloro 
•MtlOllOliOM  (Mil* lory  Spoc  MIL  P 6993A) 

9 All  M'Mlt  ol  COM  toe  l botooor*  OnglOft 
to  bo  woMob 


EMERGENCY  SPILLWAY  DROP  INLET  TRASH  RACK 

(2  *EQUI*CO) 


LOVOl  SOCIIOM 

Elov  920  0 


Sptllwoy  EotoootioM 


D#APPOLONIA 


EMERGENCY  SPILLWAY 


CONCRETE 
CREST  • 


.RIPRAP 


ROCK 

GUTTER- 


SLOPE 
3=  I 


STREAM 


EROSION 
RILLS 
(TYP.)  y 


"•POOL 

LEVEL 


EROSION 

DITCH 


rDROP 
INLET 


TREES , 


NOTES: 

1.  EMERGENCY  SPILLWAY 
FREEBOARD  ••  17.  6 FEET 

2.  POOL  LEVEL  DATE  OF 
INSPECTION:  43.5  FEET 
BELOW  EMERGENCY  SPILLWAY 
CREST. 

NOT  TO  SCALE 


PLATE  15 

PA.  647  DAM 
GENERAL  PLAN 
FIELD  INSPECTION  NOTES 
FIELD  INSPECTION  DATE:  DEC.  8,1978 

retlYOIXXNlA 


appendix  a 

CHECKLIST 
VISUAL  INSPECTION 
PHASE  1 


No  riprap  on  the  dam.  Riprap  on  the*  embankment  side  of 
the  emergency  spillway  channel;  satisfactory. 


)u  tv 


Paj»e  Ar>  of 


CATES  AND  OPERATION 

equipment 


OTHFR  Toe  drainpipes  discharging  Into  the  outlet  structure. 

No  flow  In  the  drainpipes. 


Pa«e  Afl  of 
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APPENDIX  B 

CHECKLIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 
AND  HYDROLOGIC  AND  HYDRAULIC 
PHASE  I 


MATERIALS  INVESTIGATIONS  Included  In  design  and  geology  reports  (sot*  Pinto  •*  for  typical  subsurface 

BOR  I NO.  RECORDS  profile).  Sec*  Plates  7 and  H for  selected  boring  logs. 

laboratory 

FIELD 


Ill  OH  POOI.  RECORDS 


CHECKLIST 
ENGINEERING  DATA 
HYDROLOGIC  AND  HYDRAULIC 


DRAINAGE  AREA  CHARACTERISTICS:  22 • 4 sc»uare  miles  (w°oded> 

ELEVATION;  TOP  NORMAL  POOL  AND  STORAGE  CAPACITY!  876  (279  acre-feet) 

ELEVATION;  TOP  FLOOD  CONTROL  POOL  AND  STORAGE  CAPACITY:  920  (3713  acre-feet) 
ELEVATION;  MAXIMUM  DESIGN  POOL:  937.6  (high  point);  937.5  (low  point) 


SPILLWAY: 

(Emergency  Spillvay) 

a. 

Elevation  920 

b. 

Type  Trapezoidal  open  channel 

(critical  depth  overflow  section) 

c. 

Width  200  feet  (base  width  perpendicular  to  flow  direction) 

d. 

Leneth  400*-  feet  (from  crest  to  end  of  trapezoidal  section) 

e. 

Location  Spillover  Adjacent  to 

emergency  spillway 

f . 

Number  and  Type  of  Gates  None 

OUTLET  WORKS: 

a. 

Type  30-  and  48-inch  reinforced 

concrete  conduit 

b. 

Location  Near  left  abutment 

c. 

Entrance  Inverts  El.  845.75 

d. 

Exit  Inverts  El.  842.68 

e. 

Emergency  Draindown  Facilities_ 

30-inch  pipe 

HYDROMETEOROLOGICAL  GAGES: 

a. 

Type  None 

b. 

Location  None 

c. 

Records  None 

MAXIMUM  NONDAMAGING  DISCHARGE:  Emergency  spillway  discharge  capacity  (50,000+  cfs) 
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LIST  OF  PHOTOGRAPHS 
PA-647  DAM 
NDI  I.D.  NO.  PA-821 
DECEMBER  8,  1978 


• PHOTOGRAPH  NO. 
1 
2 

3 

4 

5 

6 


DESCRIPTION 

Crest  (looking  west). 

Crest  (looking  east).  Spillway  crest 
in  foreground. 

Primary  spillway,  drop  inlet  structure 
Impact  basin. 

Gas  pump  station  (one  mile  downstream) 

Community  of  Alley  Grove  (two  miles 
downstream) . 


Photograph  No.  1 
Crest  (looking  west) 


Photograph  No.  2 

Crest  (looking  east).  Spillway  crest  in  foreground 


r 

L 


Photograph  No.  3 

Primary  spillway,  drop  inlet  structure. 


Photograph  No.  4 
Impact  basin. 


HYDROLOGY  AND  HYDRAULIC  ANALYSIS 
DATA  BASE 


NAME  OF  DAM:  PA-647  (HD I I.P.  PA-621) 

PROBABLE  .MAXIMUM  PRECIPITATION  (PM P)  - 24-3  INCHES/24  HOURS* " 


STATION 

7 

2 

3 

4 

b 

Station  Description 

Reservoir 

Dam 

Drainage  Area  (square  riles) 

22.4 

0 

| 

Cumulative  Drainage  Area 
(square  miles) 

22.4 

22.4 

! 

I 

Adjustment  of  PMF  for 

Drainage  Area  (*)'* 

i 

1 

1 

6 Hours 

95 

' 

i 

1 1 2 Hours 

114 

- 

i 1 

I 24  Hours 

124 

! 1 

) • 

| 48  Hours 

134 

- 

72  Hours 

- 

- 

-- 

I 

i 

Snyder  Hydrograph 

Parameters 

1 

Zone*3' 

2BB 

- 

1 

C/Ct<4' 

lP(.!i..)<!» 

0.57/1.7 

12.1 

| 

Lcm  (miles) (5) 

6.4 

- 

j 

t - C (L*L  )0. 3 (hours) 
p t ca 

6.3 

“ 

! 

Spillway  Data 

Crest  Length  (ft) 

- 

200 

1 

Freeboard  (ft) 

- 

17.6 

Discharge  Coefficient 

- 

3.1 

Exponent 

1.5 

I 

| 

* "hydrometeorological  Report  33  (Figure  1),  U.S.  Army,  Corps  of  Engineers,  1956. 
"'hydrometeorological  Report  33  (Figure  2),  U.S.  Army,  Corps  of  Engineers,  USB. 

"'Hydrological  tone  defined  by  Corps  of  engineers,  Baltimore  District,  for  determining  Snvder's 
Coefficients  (C  and  C.). 

(4)  p 1 

’Snyder  a Coefficients. 

(5) L  • Length  of  longest  water  course  from  outlet  to  basin  divide. 

L<a  • Length  of  water  couree  from  outlet  to  point  opposite  the  centroid  of  dralnege  errs. 
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COMPUTER  INPUT  OVERTOPPING  ANALYSIS 


KI.OOI)  ROUT  INK  SUMMARY 


OVi; KTOPPINO  ANALYSTS  SUMMARY 


appendix  e 

REGIONAL  GEOLOGY 


Pennsylvania  Dam  647  is  located  near  the  axis  of  the  Finney  Syncline, 
a structure  composed  of  a series  of  small  basins.  The  dam  is  located 
south  of  one  of  these  basins,  with  the  strata  dipping  gently  north- 
northeast.  The  strata  are  composed  of  the  Washington  and  Greene 
formations,  both  members  of  the  Dunkard  Group  (Permian  Age),  and 
consist  of  interbedded  shale,  limestone,  sandstone,  and  coal.  The 
bedding  strikes  approximately  N40W  and  dips  5 degrees  to  the  east. 

There  are  two  major  joint  systems  with  strikes  of  N45W  and  N45E. 

Other  trends  include  N75E,  N15W,  and  north-south.  All  of  the  dis- 
continuities are  nearly  vertical. 

The  strata  are  typical  of  those  found  in  southwestern  Pennsylvania. 

The  shale  is  gray  to  green-gray,  soft,  and  frequently  calcareous. 

The  limestone  is  a gray  crystalline  argillaceous  limestone.  The  sand- 
stone is  a gray  shaly  rock  which  may  be  calcareous.  There  are  also 
numerous  coal  seams  or  their  equivalent  composed  of  black  shale. 

These  strata  are  interbedded  with  the  shale,  the  predominant  rock  type. 

There  are  numerous  coal  seams  in  the  area,  with  the  Pittsburgh, 
Waynesburg,  and  Washington  coal  seams  the  most  economically  mineable 
seams.  The  Waynesburg  and  Washington  seams  are  located  near  the 
surface,  and  there  are  some  "country  bank"  mines  in  the  Waynesburg 
seam  north  of  the  dam  and  reservoir.  The  Pittsburgh  seam  is  approxi- 
mately 300  feet  below  the  dam. 

The  soil  in  the  area  is  mostly  residual  and  may  be  thick,  with 
weathered  rock  occurring  up  to  depths  of  20  feet  or  more.  The  strata 
in  the  area  are  easily  weathered  and  the  weathered  material  is  subject 
to  movement  on  slopes.  In  the  area,  30  to  40  percent  of  the  land  is 
covered  by  slide  deposits,  and  there  are  several  old  slides  in  the 
slopes  above  the  dam  and  reservoir,  as  indicated  on  the  U.S.  Geolog- 
ical Survey  Map  of  Landslides  for  Washington  County,  Pennsylvania, 
dated  1978. 


DUTCH  FORK  AND  PA  64  7 DAMS 


GREATER  PITTSBURGH  REGION  GEOLOGIC  MAP 
COMPILED  BY  W R WAGNER,  J L CRAFT,  L HEYMAN 
AND  J A HARPER,  DATED  1975,  SCALE  I l?5000 


GROUP  FORMATION 


DESCRIPTION 


2 <r 

z tu 


o 


Alluvium 

Terrace  deposits 

Ot. 

Sand,  gravrl,  clay. 

Sand,  clay,  gravel  on  terraces  above  present 
rivers;  includes  Carmichaels  Formation. 

DUNKARD 

Greene 

1 

Cyclic  sequences  of  sandstone,  shale,  red  beds, 
thin  limestone?  and  coals. 

Washington 

Pw 

Cyclic  sequences  of  sandstone,  shale,  limestone, 
and  coal;  contains  Washington  coal  bed  at  base. 

Waynesburg 

I 

Cyclic  sequences  of  sandstone,  s hale,  limestone 
and  coal;  contains  Waynesburg  coal  bed  at  base. 

MONONGAHELA 

- 

* 

Cyclic  sequences  of  shale,  limestone,  sandstone 
and  coal;  contains  Pittsburgh  coal  bed  at  base. 

X 

O 

..  < 

z 

O 

u 

Casselman 

Ames 

Glenshaw 

Pcc 

Cyclic  sequence  of  sandstone,  shale,  red  beds 
and  thin  limestone  and  coal. 

Peg 

Cyclic  sequences  of  sandstone,  shale,  red  beds 
and  thin  limestone  and  coal;  several  fossil- 
iferous  limestone;  Ames  limestone  bed  at  top. 

>- 

z 

UJ 

X Vanport 

O 

in 

_i 

< 

Cyclic  sequences  of  shale,  sandstone,  limestone, 
and  coal;  contains  Brookville  coal  at  base  and 
Upper  Freeport  coal  at  top;  within  group  are 
the  commercial  Vanport  limestone  and  Kittann- 
ing and  Clarion  coals. 

Pa 

GEOLOGY  MAP  LEGENO 


REFERENCE: 

GREATER  PITTSBURGH  REGION  GEOLOGIC  MAP 
COMPILED  BY  W R WAGNER , J.  L. CRAFT,  L.  HEYM AN 
AND  J.  A.  HARPER,  DATED  1975,  SCALE  11250^0 
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